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ABSTRACT 



Thermoplastic polycarbonate moulding compounds 
containing 40 to 90 parts by weight of a thermoplastic 
aromatic polycarbonate; 0 to 80 parts by weight of a 
copolymer or polycondcnsatc consisting of 0 to 50 parts 
by weight of a thermoplastic copolymer of 50 to 95% 
by weight of styrcne, a-methylstyrcne, styrene alkyl- 
ated in the nucleus, halogenated styrene or mixtures 
thereof and 5 to 50% by weight of acrylonitrile. meth- 
acrylonitrile, alkyl acrylate, alkyl methacrylate, maleic 
acid anhydride, N-substituted maleiimide, vinyl acetate 
or mixtures thereof and/or 0 to 80 parts by weight of a 
thermoplastic polyalkylenc terephthalate; 1 to 25 parts 
by weight of graft polymer prepared from 5 to 90 parts 
by weight of a mixture of: 50 to 95% by weight of 
styrene, a-methylstyrene, halogenated styrcne, styrene 
alkylated in the nucleus, methyl methacrylate or mix- 
tures thereof and 5 to 50% by weight of (meth)acryloni- 
trile, methyl methacrylate, maleic acid anhydride, N- 
substituted maleiimide or mixtures thereof on 10 to 95 
parts by weight of a rubber having a glass temperature 
TO of ^ 10" C; 1 to 30 parts by weight of phosphoric 
acid esters of phenols, bisphenols and/or polyphenols; 
and 0.05 to 5 parts by weight of anti-dripping agent, the 
total weight of the above amounting to 100 parts by 
weight, wherein the anti-dripping agent is aromatic 
polyamides or polyimidamides (aramides) in the form of 
fibres or powders or deposited on carriers. 

15 Oaims, No Drawings 
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the event of fire. Thus when aromatic polyamides/- 

THERMOPLASnC POLYCARBONATE polyimidamides are used in combination with the phos- 

MOULDING COMPOUNDS WITH phonis compounds D), self-extinction is achieved with- 

FLAME-RESISTANT PROPERTIES out dripping according to the test of UL-94, with the 

5 assessment V-O in test samples 1.6 mm in thickness. 

The present invention relates to thermoplastic mould- It is known to impart anti-dripping properties to 

ing compounds containing moulding compounds of thermoplastic aromatic poly- 

A) from 40 to 90 parts by weight, preferably from 50 carbonates, thermoplastic copolymers and graft poly- 
to 70 parts by weight, of a thermoplastic aromatic mers and aromatic esters of phosphoric acid and phos- 
polycarbonate, 10 phonic acids by means of tctrafluoroethylenc polymers 

B) from 0 to 80 parts by weight of a copolymer or (gee DE-OS 3 429 481; DE-OS 3 430 234; U.S. Pat. No. 
poly wndensate consisting of • 4,983,658; U.S. Pat. No. 4,788,238; DE-OS 3 444 869 
B.1) from 0 to 50 parts by weight, preferably from (ep i84 714); U.S. Pat. No. 4,751,260; DE-OS 3 521 

Oto 35 parts by weight, m particular from I to 10 ggg. de.os 3 523 316; U.S. Pat. No. 4,692,488; DE-OS 
L'Z^T^ ° * thermoplastic copolymer of 15 3 545 ^. ^e^qS 3 615 768 (EP 245 683); DE-OS 3 617 
50 to 95% by wcjght of styrene, o-methylsty- 511. U.S. Pat. No. 4,925.891; DE-OS 3 629 546; U.S. 
renc styrene alkylated in the nucleus haloge- p^^ ^o. 4,988,748; U.S. Pat. No. 5,021,488). Aromatic 
nated styrene or mixtures thereof and from 5 to polyamides/polyimidamides, however, are not men- 
50% by weight of acrylomtrile, methacrylom- ^ an^-dripping agents. TTie disadvantages of 

true, alkyl acrylate, alkyl methacrylate, maleic 20 ^*u..^^Jl\.^„J^ ^ r • *v * u 1 

acid anhydride! N-substituted malehmide, vinyl 'I^^^h^^^^ f ^ /f^ 

acetate or mixtures thereof and/or «lw 1 ft, ?^ rT". "^'^in^"? f r n 

B. 2) from 0 to 80 parts by weight, preferably from ^^^^ I" ^"^^ (^'8- 

0 to 60 parts by weight, in particular from 0 to 10 "posu^cj- ^ ^ 

parts by weight oft then^ioplastic polyalkylene 25 . r^^ff l!!" ^^^J'^fj' «^^/-<>"P- 

terephthalate h / 7 pj^g ^^^^ ^ eP-A 272 441 and U.S. Pat. No. 

C) from I to 25 p^s by weight, preferably from 5 to 5.100,958. inter alia for moulding compounds of ther- 
20 parts by weight of a graft polymer prepared ^^P^^^^ aromatic polycarbonates, graft polymers and 
ffojn optionally thermoplastic copolymers and thermoplastic 

C. 1) 5 to 90 parts by weight, preferably 30 to 80 30 PO^Valkylene terephthalates. Aromatic polyamidesA 
parts by weight of a mixture of: polyimidamides are not mentioned as anti-dripping 

Cl.l) from 50 to 95% by weight of styrene, a- agents. Silicone rubbers are less effective as anti-drip- 
methylstyrene, halogenated styrene, styrene al- P*"S ^^^^^^ ^^^n polytetrafluoroethylene polymers, 
kylatcd in the nucleus, methyl methacrylate or Aromatic polyamides/polyimidamides are described 
mixtures thereof and 35 as anti-dripping agents for aliphatic polyamide mould- 

C1.2)from5to50%by weightof(meth)acryloni- compounds in EP-A 332 965, U.S. Pat. No, 

trile. methyl methacrylate, maleic acid anhy- 5,102.931 and U.S. Pat No. 5,021,480. Their capacity to 
dride, N-substituted maleiimide or mixtures function as anti-dripping agent was regarded as sub- 
thereof on a^c specific on account of their chemical structure. It 

C.2) from 10 to 95 parts by weight, preferably from 40 ^as not to be expected that they could also be effective 
20 to 70 parts by weight of a rubber have a glass ^ ^^^^^ moulding compounds. 

temperature TO of ^ 10" C, I* was surprisingly found that the addition of from 

D) from 1 to 30 parts by weight, preferably from 2 to O to 5% by weight, preferably from 0.5 to 3% by 
20 parts by weight, in particular from 5 to 18 parts weight of aromatic polyamides/polyimidamide (ara- 
by weight of phosphoric acid esters of phenols, 45 mides) in the form of fibres or powders or deposited on 
bisphenols and/or polyphenols, and organic or inorganic carriers in combination with the 

E) from 0.05 to 5 parts by weight of anti-dripping addition ofaromatic esters of phosphoric acid to mould- 
agent, in which the total weight of ing compounds of aromatic thermoplastic polycarbon- 
A+B+C-l-D-f E should amount to 100 parts by ates, graft polymers and optionally thermoplastic co- 
weight, 50 polymers and thermoplastic polyalkylene terephthal- 

characterised in that they contain, as anti-dripping ates eliminates the formation of burning drips from 
agent, from 0.05 to 5 parts by weight, preferably from these moulding compounds, and the deformation of the 
0.5 to 3 parts by weight, of aromatic polyamides and/or test samples which normally occurs in the event of fire 
polyimidamides in the form of (ground) fibres or (finely does not occur when tetrafluoroethylene polymers are 
divided) powders or deposited on carriers. 55 used. The aromatic polyamides/polyimidamides ac- 

The aromatic polyamides/polyimidamides consist cording to the invention used as anti-dripping agents 
predominantly, i.e. to an extent of more than 50% by moreover provide the possibility of obtaining corn- 
weight, preferably 85% by weight, of aromatic dicar- plctely halogen-free moulding compounds which are 
boxylic acids and aromatic diamines. They may be used non-dripping and self-extinguishing in the event of fire. 
IS fmely divided fibres and/or powders or deposited on 60 For obtaining this antidripping effect, it is suitable to 
carriers. Aromatic polyamides/polyimidamides are use aromatic polyamides/polyimidamides according to 
those known as aramides. The aromatic polyamide/- the invention consisting predominantly, i.e. to an extent 
polyimidimides may be prepared by known processes. of more than 50% by weight, of aromatic dicarboxylic 
e.g. by the condensation of (activated) acid derivatives acids and aromatic diamines. They may be used as fibres 
with diamines or by methods of interface condensation. 65 obtained from the usual technical processes of their 

The addition of aromatic amides/polyimidamides to production, as ground fibres, as (fmely divided) pow- 
thc moulding compounds according to the invention ders or as aromatic polyamides/polyimidamides depos- 
prcvents the compounds from dripping when burning in ited on carriers. Aromatic polyamides/polyimidamides 
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having molecular weight of from 2000 to above 30,000 
(number average) are particularly suitable. 

Examples of aromatic polyamides/polyimidamides 
according to the invention include those defmed as fibre 
materials by Kirk-Othmer in Encyclopedia of Chemical 3 
Technology, Third Edition. Volume 3, pages 213 ct seq. 
in which their chemical structures are also described. 

Polyamides/polyimidamides obtained as powders, 
e.g. from their synthesis by the interface polycondensa- 
tion process, may also be used according to the invcn- 10 
tion. The molecular weights (number average) of these 
products may be from below 50,000 to 2000. Their 
preferred particle si2e is from 5 to 20 ^m. 

Polyamides/polyimidamides which are also particu- 
larly suitable for the purpose of this invention are those 15 
which are synthesized by the interface process or by the 
solution process in the presence of fillers which have a 
high specific surface area or fmely divided graft poly- 
mers and are preferably deposited on the surface of the 
carrier material. 20 

The aromatic polyamides/polyimidamides may also 
contain a proportion amounting to less than 30% by 
weight of the total quantity of aliphatic dicarboxylic 
acids and diamines of the type used for the synthesis of 
industrially known polyamides (see UHmann*s Ency- 25 
clopadie der technischen Chemie, 4th Edition, Volume 
19, page 39 et seq). 

The aromatic polyamides/polyimidamides suitable 
for use as anti-dripping agents according to the inven- 
tion are normally prepared from aromatic arylene dicar- 30 
boxylic acids and aromatic diamines by solution con- 
densation or interface condensation. Examples of aryl- 
ene dicarboxylic acids include in particular phthalic 



die der technischen Chemie, 4th Edition, Volume 11, 
pages 345 to 350). These aramides may be synthesized 
from corresponding dicarboxylic acids, diamines or 
aminocarboxylic acids. 

Aromatic polyamides/polyimidamides suitable for 
the invention also include those consisting to an extent 
of over 50% by total weight of the above-mentioned 
aromatic polyamides/polyimidamides, the remainder 
consisting of (cyclo)aliphatic carboxylic acids and/or 
(cyclo)aliphatic diamines. Examples of suitable ali- 
phatic dicarboxylic acids include adipic acid, 2,2,4- and 
2,4,4-trimethyladiptc acid, azelaic acid, sebacic acid, 
decane dicarboxylic acid and dodecanedicarboxyUc 
acid. The aliphatic diamines used may be, for example, 
hexamethylenediamine, 2,2,4- and 2,4,4-tfimethyihex- 
amethylenediamine, diamino-dicyclohexyl-propane iso- 
mers, isophorone diamines and xylylene diamines. 

The polycarbonates suitable for use as component A) 
according to the invention may be either homopoly- 
raers or copolycarbonates of the diphenols correspond- 
ing to formula (III) 



m 



wherein n stands for 1 or zero and A has the meaning 
indicated for formula (Ilia). 

The polycarbonates of component A) may in particu- 
lar also be copolycarbonates of diphenols (III) and 
(Ilia) 




OIU) 



acid, isophthalic acid and terephthalic acid. Examples 
of suitable aromatic diamines include o-phenylenedia- 
mine, m-phenylenediamine, p-phenylenediamine and 
diaminodiphenyls in which the phenyl units are at- 
tached by hetero atoms or groups, corresponding to 45 
formula (I) 



wherein X=0, S, SO2, CO. CHj, C(CH3)2 or CF2. 
Polyimidamides corresponding to formula (II) 



a) 



50 



wherein A denote a single bond, Ci-Cs-alkylcnc, 
Ci-Cs-alkylidene, a Cs-Q-cycloalkylidene, O, S, or 
SO2; the aromatic regions may be substituted by methyl 
groups or halogen atoms; n = 1 or zero; the R*s may be 
identical or different and denote a straight chain 
Ci-C2(ralkyl or a branched chain C3-C2o-alkyl or 
C6-C2o-aryl such as phenyl-C|-Cio-alkyI and m denotes 
a number from 5 to 100, preferably from 20 to 80, and 
the proportion by weight of diphenols of Formula (Ilia) 
used in the copolycarbonates is calculated so that the 
proportion of diorganosiloxy units (IV) 



55 



It 



R 
I 

-Si— O— 
I 

R 



(TV) 



in which X=CH2 or O are also suitable. 

Aramides containing a hetcrocyclene structure in the 65 
main chain, such as oxidazolc, triazole, bis-thiazole, 
bcnzimidazole, hydantoin or quinazolone structures, are 
also suitable for the invention (see Ullmann's Encyclopa 



in polycarbonate A) is from 1 to 25% by weight, prefer- 
ably from 2.5 to 25% by weight. 

The polycarbonates used as Component A) may be 
cither linear or branched and they may contain aromati- 
caJly bound halogen, preferably bromine and/or chlo- 
rine, or they may be free from aromatically bound halo- 
gen, in other words halcgen-free. 
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The polycarbonates may be used as Component A) 
cither singly or as mwtures. When Component A) is a cHs R ch aiib) 
mixture of siloxane-containing polycarbonates with y— v I /— \ I v | y 
siloxanc-frce polycarbonates, the sUoxane-containing HO--^|J^c-^|J^o-(St-o)„-^^ 
. polycarbonates may contain more than 25% by weight 5 CH^ R cHj 
of diorganosiloxy units, provided the siloxane-free poly- 
carbonates present reduce the total proportion of dior- wherein the R's arc identical and have the meanings 
ganosUoxy umts in the polycarbonate mixture to a value indicated above and m stands for an integer having a 

^"^.^^i^V^l^^^^'- . -u . value from 5 to 100, preferably from 20 to 80. 

The diphcnols of Formula Qll) arc cither known 10 Copolycarbonates of diphenols of Formula GH) with 

['°n^ rt* f^^^^^^ ""^^p^ ^'^^""^"^ P'"^"^ diphenols of Formula (Illb) are preferred polydior- 

known from the btcrature. Polydiorganosdoxanes hay. g^osiloxane/polycarbonate block copolymerf 

mg hydroxyaryloxy end groups as shown in Fonnu a -m. i !7 i ui 

(ma\\rm inr^tL« u^^ r* I T c dI* 1 ^Vo Thcrmoplastic copolymers suitable for use as compo- 

^^vll^T^J^^^ Tlf ^ t< «^^°^ding to the invention are resinous. thVr- 

or^may be prepared by processes known from the btera- 13 ^^^^^^^ ^^^^ ^^^^ Particularly preferred 

lie preparation of the polycarbonates suitable for ^^^^"^ """^f^^^^^y^^"^' ^^^'^.^^ 

use as component A) acceding to the invention is ^^1^%^ m the nucleus hdogenated st^^^^^ and mix- 

known from the literature and may be carried out e.g. ^t'^^^"/^"*^* mcthacrylomtnle. al- 
with phosgene by the phase interface process or with 20 kylacrylate alkylmcthacrylate. maleic acid anhydride, 

phosgene by the homogeneous phase process (the so- N-substituted maleumide. vinyl acetate or matures 

called pyridine process), the required molecular weight ^^^^T' Styrenes substituted m the nucleus are under- 

being adjusted in known manner by using the appropri- /° ^ ^^^^^'^^ alkylated m the nucleus, e.g. p- 

ate quantity of known chain terminators. The prepara- methylstyrene. 

tion of polydiorganosiloxane-containing polycarbonates 25 , Particularly preferred ratios by weight in the thermo- 

is described e.g. in DE-OS 3 334 782. P^"**^ polymer are e.g. from 60 to 80% by weight of 

Examples of suitable chain terminators include phe- styrene. a-methylstyrene, styrcne substituted in the 

nol and p-tert.-butylphenol and long chain alkylphenols nucleus, halogenated styrcne or mixtures thereof and 

such as 4-(1.3-tetramethyl-butyl)phenol according to ^^^^ ^"8^^ acrylonitrile. 

DE-OS 2 842 005 and monoalkylphenols and dialkyl- 30 polymers used as component Bl) are known and 

phenols having a total of 8 to 20 carbon atoms in the prepared by emulsion, suspension, solution or 

alkyl substituents according to DE-OS 3 506 472, e.g. solvent-free polymerisation. The polymers preferably 

p-nonylphenol, 2,5-di-tert.-butylphenol. p-tert.-octyl- ^^^^ molecular weights Mh- (weight average detcr- 

phenol. p^odecylphenol, 2-(3,5-dimethylheptyl). scattering or sedimentation) of from 
phenol and 4-(3,5-dimethylheptyl)-phenol. The quantity 35 ^5,000 to 200,000, 

of chain terminators to be used is generally from 0.5 to polyalkylene terephthalates used as component 

10 moI-%, based on the sum of the diphcnols (III) and reaction products of aromatic dicarboxylic 

(Ilia) used. acids or their reactive derivatives such as dimethylest- 

The polycarbonates suitable as component A) ac- anhydrides and aliphatic, cycloaliphatic or arali- 

cording to the invention may be branched in known 40 P^^atic diols and mixtures of these reaction products, 

manner, preferably by the incorporation of from 0.05 to Preferred polyalkylene terephthalates contain at least 

2.0 mol-%, based on the sum of diphcnols, of trifunc- ^0% by weight, preferably at least 90% by weight, 

tional or higher than trifunctional compounds, e.g. com- ^*sed on the dicarboxylic acid component, of tcreph- 

pounds having three or more than three phenolic OH thalic acid groups and at least 80 mol-%, preferably at 

groups. 45 least 90 mol-%, based on the diol component, of ethyl- 

They have average weight average molecular glycol and/or butane-1.4-diol groups, 

weights (Mw. determined e.g. by ultracentrifugation or preferred polyalkylene terephthalates may, in 

scattered light measurement) of from 10,000 to 200,000, addition to containing terephthalic acid groups, contain 

preferably from 20,000 to 80,000. up to 20 mol-%, preferably up to 10 mol-%, of residues 

The following are examples of suitable diphcnols 50 of other aromatic or cycloaliphatic dicarboxylic acids 

corresponding to Formula (III): Hydroquinone, resor- having 8 to 14 carbon atoms or aliphatic dicarboxylic 

cinol, 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxy- acids having 4 to 12 carbon atoms, e.g. residues of 

phenyO-propane, 2,4-bis-(4-hydroxyphcnyl)-2-methyl- phthalic acid, isophthalic acid. naphthalene-2.6-dicar- 

butane, 2,2-bis-(4-hydroxy-3.5-dimethylphenyl)-pro- boxylic acid, 4,4'-diphcnyl-dicarboxylic acid, succinic 

pane, 2,2-bis-(4-hydroxy-3.5-dichlorophenyl)-propane, 55 acid, adipic acid, sebacic acid, azclaic acid or cyclohex- 

2,2-bis-(4-hydroxy-3,5-dibromophenyl)-propane, 1,1- anc diacctic acid. 

bis-(4-hydroxyphenyl)-cyclohexane and l,l-bis-(4- The preferred polyalkylene terephthalates may also 

hydroxyphcnyl)-3,3,5-trimethylcyclohexanc in addition to containing ethylene glycol or butane- 1,4- 

2,2-Bis-(4-hydroxyphenyl)-propane and 1, l-bis-(4- diol groups contain up to 20 mol-%, preferably up to 10 

hydroxyphcnyl)-cyclohexane are preferred diphcnols 60 mol-%, of other aliphatic diols having 3 to 12 carbon 

corresponding to Formula (III). Mixtures of diphcnols atoms or cycloaliphatic diols having 6 to 21 carbon 

may also be used. atoms, e.g. residues of propane- 1,3-diol, 2-ethyIpro- 

Suitable diphcnols of Formula (Ilia) are those in pane- 1,3-diol, neopentyl glycol, pentane-l,5-diol, hex- 

which R stands for methyl, ethyi, propyl, n-butyl, tert.- ane-l,6-diol, cyclohexane-l,4-dimcthanol, 3-cthylpcn- 

butyl or phenyl, in particular methyl. Mixtures of diphe- 65 tane-2,4-diol, 2-methyIpentane-2,4-diol, 2,2,4-trimethyl- 

nols corresponding to Formula (Ilia) may also be used. pentane-1,3- and-l,6-dioI, 2-ethylhexane- 1,3-diol. 2,2- 

Preferred diphcnols corresponding to Formula (Ilia) diethylpropane- 1 ,3-diol, hexane-2,5-diol, 1 ,4-di-(^- 

includc those corresponding to Formula (Illb) hydroxyethoxy)-ben2enc, 2,2-bis-(4-hydroxycyclohex- 
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yl>-propanc. 2.4-<Iihydroxy-Ul,3,3-telramcthyI- to the following general formulae mainly in a chcmi- 

cyclobutane. 2,2-bis-(3-^-hydroxycthoxyphcnyI>-pro- cally incorporated form: 

pane and 2,2-bis-(4-hydroxypropoxyphcnyl)-propane a)R2Si02/2,RSi03/2,R2R5SiOi/2,Si04/2andoption- 

(DE-OS 2 407 674, 2 407 776 and 27 15 932). ally groups of the following formula: 

The polyalkylcnc lerephthalates may be branched by 3 b) R>CH=CH— {R2), optionally in combination with 

the incorporation of relatively small quantities of trihy- SH groups, 

dric or tetrahydric alcohols or tribasic or tetrabasic wherein 

carboxylic acids, e.g. iccording to DE-OS 1 900 270 R=a monovalent, saturated hydrocarbon group, in 

and U.S. Pat. No. 3 692 744. Examples of preferred particular CH3 or C^Hj optionally substituted by 

branching agents include trimesic acid, trimellitic acid, ^0 SH. halogen or Ci-C6-alkoxy, 

trimethylolcthane and -propane and pentacrythritol. Rl =H or Ci-C6-alkyl, in particular H or CHj, 

PolyaJkylcne lerephthalates prepared entirely from R2=a single bond, Ci-C4-alkylene, in particular CH2 

terephthalic acid and their reactive derivatives (e.g. or C2H4, and 

their dialkylesters) and ethylene glycol and/or butane- R3s=R or OH. 

1,4-diol and mixtures of these polyalkylcnc terephthal- >^ The quantities of the individual siloxane unitt are 

at« are particularly preferred. calculated to provide from 0 to 0.5 molar units of 

Preferred polyalkylcnc terephthalate mixtures con- RiRJSiOf, from 0 to 10 molar units of the formula RSi- 

tain from 1 to 30% by weight, preferably from 1 to 30% O3/2 and from 0 to 3 molar units of the formuU Si04/2 

by weight of polyethylene terephthalate and from 50 to for every 100 molar units of the formula R2Si02/2. In 
99% by weight, preferably from 70 to 99% by weight of ^0 preferred sUicone rubbers, at least 80% of all the groups 

pob^butylene terephthalate- denoted by R are CH3 groups. 

The preferred polyalkylcnc lerephthalates generally in the Krouo R2R^SiOi, one of the three sroups de- 

have an mtnnsic v.sc«.ty of from 0.4 to 1.5 dl/g. pref- „oted by R may be a hydroxy! group. The dimethylhy- 

erably from 0.5 to 1.3 dl/g. m part^ular from 0.6 to .2 droxysUoxy unit is a particularly preferred end group 

dl/g. determined .» phenol^^o^jchlorobenzene (1:1 " The sUicone rubbers contain groups b) in quantities of 

p«rtsby weight at 25 C. m an Ubbelohde vBcosimeter. fro,„2to 10 mol-%. based on the toul of all the groups 

The polyalkylene terephthalates may be prepared by denoted by R o *■ 

Ir.Tin'i^« T*- Kunststofr-Handbuch. Vol- piene rubbers, alkylacrylate rubber, and sUicone 

TJ«\'^* ^' 30 P«fc"«> "b**" preparation of the 

WW u . , . graft polymers C). 

me« uJ^r™ !. 'i^^ The ^bbers are present in the graft polymers Q in 

buud.'^ n^^vTnr " " ^^l' f"™ °f « P«n»"y cross-linked particles h«v- 

S ^T'.S^v^r'^yS^' P°'y«fP«1«' "y«»e/- ing an average particle size of from 0.1 tVs.O ^m. in 

Svm.r nSSL'^T ™^ «rylon.tnle/buUd.ene 35 particular from 02 to 0.6 ;im. They are at least pirtiilly 

^ T't polymer, c/are prepared by r^lic. graft 

weight oftherubber.ofaloweridkylJfte of acrylicor !!rctXT"/U^ ^T"^ '^'''T.^'^ 

methacrylic acid (for example, methyl methacrylate. r ^ wh.>l. f ^ "'h*?.""* °^ *f .T""^ 

ethyl acrylate or methyl acrylate). C.^ wh.ch we to be graftj^ and they are all known 

Suiuble alkyl acrylate rubbers include those based on • Preferred methods for the preparation of 

C-C-alkyl acrylates. in particular ethyl, butyl and « P^'^"?" emulsio^ solution sol vmt- 

ethylhexyl acrylate. These alkyl acryhite rubbers may '''f """^ suspension polymenation The soK^alled ABS 

conuin up to 30% by weight, based on the weight of P^'y""'" "5 particularly preferred graft polymers C). 

the rubber, of monomers such as vinyl acetate, acryloni- f hosphonc acid esters of phenols, bisphenols and/or 

trile. styrene. styrene alkylated in the nucleus, haloge- Po'yphenols used as components D) according to the 
nated styrene. methyl methacrylate and/or vinyl ethers 50 ""mention correspond to Formulae (V) to (VIII): 
incorporated by copolymerisation. These alkyl acrylate 

rubber, may also contain minor quantities, preferably 9 (V) 

up to 5% by weight, based on the weight of the rubber. r4_o-p-o— R> 

of ethylenically unsaturated monomers which have a I 

cross-linking action. Examples of such cross-linking 55 9 

agents include alkylenediol-di(meth)acrylates. polyes- r' 

ter-di(meth)acrylates, divinylbenzene, trivinylbenzene, 

triallylcyanurate, allyl(meth)acrylate. buudiene and wherein R^ and R< may be identical or difTerent and 

isoprene. Such alkyl acrylates are known. Acrylate denote Ci-Cjo-hydrocarbon groups, at least two of the 

rubbers used as graft basis may also be products con- M groups R*. R'and R< being substituted or unsubstituted 

taining a cross-linked diene rubber of one or more con- aryl groups (see DE-OS 3 429 481 and DE-OS 3 430 

jugafed dienes such as polybutadiene or a copolymer of 234). Methyl, ethyl and n- and isopropyl may be used as 

a conjugated diene with an ethylenically unsaturated substituents. 

monomer such as styrene and/or acrylonitrile as nu- Triphenyl phosphate, tricresyl phosphate, diphenyl- 

•^'eus. 65 2-ethylphenyl phosphate and tri-(isopropylphenyl) 

Silicone rubbers suitable for this invention contain, in phosphate are examples of phosphorus compounds cor- 

a dispersed form, at least partially cross-linked, particu- responding to Formula (V). 

late silicone rubbers conuining groups corresponding Compounds corresponding to Formula VI 
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-continued 



5 R8o- 



i-P O'^cs/ \=/^0-P 0R9 



(Vllb) 



wherein 

denotes a direct bond or a CH2, 



I 

-CH- or -C- 
I I 
CH3 CH3 



OR 10 



OR" 



10 



15 



20 



25 



30 



group, 

x=0 or 1 or 2 when y= I or 

x=2 when y=2 
and the aromatic groups may be substituted by C1-C4- 
alkyl (see U.S. Pat. No. 4.988J84) are also suitable 
phosphoric acid esters for the present invention. 

The following are examples of phosphorus com- 
pounds corresponding to Formula (VI): Phosphoric 
acid bis-phcnyK4-phenylphenyl) ester, phosphoric acid 
phenyl-bis-(4-phcnylphenyl) ester, phosphoric acid tris- 
(4-phenylphenyl) ester, phosphoric acid bis-phenyl- 
(benzylphenyl) ester, phosphoric acid phenyl-bis-(ben- 
2ylphcnyl) ester, phosphoric acid tris-(bcnzylphenyl) 
ester, phosphoric acid bis-phenyl-(l-pheny!ethyl)-phe- 
nyl ester, phosphoric acid phenyl-bis-((l-phenylethyl)- 
phenyl) ester, phosphoric acid tris-((l-phenylethyl)- 
phenyl) ester, phosphoric acid bis-pheny]-((l-methyl-l- 
phenyJethyl>phenyI) ester, phosphoric acid phenyl-bis- 
((l-raethyM-phenylcthyl)-phenyl) ester, phosphoric 
acid tris-((l-methyM-phenylethyl)-phenyl) ester, phos- 
phoric acid phenyl-bis-(4-(l-phenyIethyI)'2,6-dimethyI- 
phcnyl) ester, phosphoric acid bis-pheny]-2,4-di-benzyl- 
phenyl ester, phosphoric acid bis-phenyl-2,4-di-((l 
phenylethyl)-phenyl) ester and phosphoric acid bis-phe 
nyI-2,4-di-(( 1 -methyl- 1 -phenylcthyl)-phenyl ester. 

The following arc especially preferred: Phosphoric 
acid phcnyl-bis-(4-phenylphenyl) ester, phosphoric acid 
bis-phenyH(l-phenylcthyl)-phenyI) ester, phosphoric jq 
acid phenyl-bis-((l-phenylethyl)-phenyl) ester, phos- 
phoric acid bis-phenyl-((l -methyl- 1-pheny lethyl)-phe- 
nyl) ester, phosphoric acid phenyl-bis-((l -methyl- 1- 
phenylethyOphcnyl) ester, phosphoric acid tris-((l- 
methyl-l-phenyl)ethyl) ester, phosphoric acid phenyl- 
bis-{ben2ylphenyl) ester and phosphoric acid bis-phe- 
nyl-2,4-di-{l-mcthyl-I-phenyl-cthyl)-phenyl ester and 
mixtures thereof. 

Phosphoric acid esters suitable for the purpose of this 
invention also include those corresponding to Formulae 60 
Vila and Vllb: 



wherein 

R^ R'Oand R" may be identical or different aryl 
groups substituted with Ci-C4-alkyl or aralkyl 
groups, such as phcnyl-Ci-Q-alkyl, 
R12 denotes a single carbon/carbon bond, O. S. SO2, 
CO, CH2, C(CH3)2 or a carbon atom to which the 
biradical cyclohexyl or 3,3,5-trimethyl-cyclohexyl 
groups are attached, and 
m stands for integers having values from 0 to 10, 
Examples of phosphorus compounds corresponding 
to Formulae Vila and Vllb include phosphoric acid 
esters of 1,4-dihydroxybenzcne (hydroquinone), 1,3- 
dihydroxybcnzene (resorcinol), 4,4'-dihydroxydiphe- 
nyl, bis.(4-hydroxyphenyl)-methane (bisphenol F), 2,2- 
bis-(4-hydroxyphenyl)propane (bisphenol A), l,l-bis-(4- 
hydroxyphenyl)-cyclohexane and I,l-bis-(4-hydroxy- 
phenyl)-3,3,5-trimethyIcyclohexane. 

Phosphoric acid esters according to the invention 
also include those corresponding to Formula (VIII): 



(VIII) 




CH2 



O' ^(OR")2 




45 



55 



wherein 

R*3 denotes hydrogen or an alkyl having 1 to 8 car- 
bon atoms, preferably methyl, 
R** stands for 



R'^ R" R» 



O OR>5 



(Vila) 



Rk)- 



O 
II 

-P- 



ssV^O— P- 



0R9 



•OR» 



65 



OR" / 



R*^ denotes phenyl which may be substituted by an 
alkyl having 1 to 4 carbon atoms, an aryl such as 
phenyl and/or an aralkyl such as benzyl or 2- 
phenylethyl, and when m equals zero then n must 
be at least equal to 1 and 

R'^ must stand for the formula 





o 
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p-cresol/fonnaldehyde Novolak, 
t-butylphcnol/formaldchyde Novolak, and 
o*octylpheno]/rorma]dehyde Novolak. 
p^Crcsol/formaldehydc Novolak is particularly prc- 
5 fcrrcd. 

To prepare the esters, Novolalcs are reacted with 
triarylestcrs of phosphoric acid by the so-called transcs- 
terification process and mixtures of Novolaks and phe- 
nols are reacted with phosphorus oxychloride by the 
10 so-called acid chloride process. Triphenylphosphate is 
preferably used in the transesterification process. Aryl 
and when n equals zero then m must be at least aralkyl phenols such as 4-phenylphenoI. bcazyl 

equal to 2 and phenol, 1-phcnyIcthyIphcnol, 1-mcthyl-l-phenylethyl- 

RI4 must stand for ^^^^^^ 2,4-di-(phenylethyl)-phenol may be used as 

IS additional phenols in both processes. 

It is found as a special feature of the phosphoric acid 
esters of Novolaks that due to the multi valency of phos- 
phoric acid as well as of the Novolaks, both open chain 
and cyclic structures may occur, depending on whether 
20 one valency or two valencies of a molecule have re- 
acted together. Cross-linking reactions due to the mul- 
tivalency of the reactants normally do not occur. 
Y Examples of phosphorus compounds of Formula 

^Pn^ (VIII) suiublc for this invention include the reaction 

° ^2 25 products of 1 mol of triphenylphosphate or phosphoric 

acid trichloride with 1 or 2 equivalents of Novolak. The 
and m stonds for an integer from zero to 12 and n quantitative proportion of Novolak may also be bc- 
stands for an integer from zero to 5, and the num- tween I and 2 equivalents. The third valency of the 
ber of nuclei in the polyphenol molecule, i.e. the phosphoric acid is atUchcd to phenol or a substituted 
number of benzene rings in compound (VIII). must 30 phenol, as described above. 

be not higher than 12, not counting the groups Ri^ Phosphorus compounds of Formula (VIII) suiuble 
^0 R*^. for this invention may generally be prepared by known 

The phosphoric acid esters of Novolaks arc examples processes (for Novolaks sec: Houben-Weyl, Methoden 
of phosphoric acid esters corresponding to Formula der organischcn Chcmie, Volume XIV/2. pages 193 to 
(VIII). Suitable Novolaks include the condensation 35 292 and Ullmanns Encyclopadie der technischen Che- 
products of formaldehyde and phenols corresponding mie, 4th Edition, Volume 1 8, pages 245 to 257; for phos- 
to the general Formula (IX) phates. see, for example, Ulhnanns Encyclopadie der 

technischen Chemie, 4th Edition, Volume 18, pages 389 
OH (IX) to 391, 1979, and Houben-Weyl, Methoden der or- 

j^j. 40 ganischen Chemie, Volume 12/1, pages 299 to 374). 

Mixtures of the phosphorus compounds of Formulae 
(V) to (VIII) may also be used. 
The thermoplastic moulding compounds according 
. ^, to the invention may also contain other thermoplasts, 

45 such as polysulphones, polyether sulphones, polyke- 
u • nr J «A» ^ ^ . . tones, polyether ketones, polyphcnylene ethers and 

*5 . " V , hydrogen atoms and R3 , polyarylene sulphides and other additives such as stobi- 

5 ^ selectively be hydrogen, halogen or n^rs, pigments, flow improvers, mould release agents. 
Ci-C20-alkyl, C4-C7-cycloalkyl or Q-Cio-aryl groups antistatic agents and/or metal compounds and halogen 
such as phenyl or naphthyl or R2 and R* denote hydro- » compounds as additional Hame protective additives and 
gen atoms and R^ , R5 and R6 may be the same as the other anti-dripping agents, such as polytetrafluoroethyl- 
above-mcntioncd groups. ene polymers and/or silicone rubbers and salts of sul- 

The followmg are characteristic examples of phenols phonic acids, 
which, however, do not constitute limitations: Phenol, The present invention thus also relates to polycarbon- 
o-cresol, m-cresol, p-cresol, 2,5-dimcthyl-, 3,5-dimcth- 55 ate moulding compounds containing Components A), 
yl-, 2,3,5-trimethyl-, 3,4.5-trimethyl-, p-t-butyl-, p-n- Q, D), E) and optionally B), thermoplastic polysul- 
octyl-, p-stearyl-, p-phenyl-, p-(l-phenylethyl)-, 1- phones, thermoplastic polyether sulphones, thermoplas- 
phenylethyl-, o-isopropyl-, p-isopropyl- and m-iso- tic polyketones, thermoplastic polyether ketones, thcr- 
propylphenol and numerous other phenols. moplastic polyphenylene ethers and/or thermoplastic 

The foUowing are preferably used: Phenol. o<rcsol, 60 polyarylene sulphides, subilizers, pigments, fillers, rein- 
m-cresol, p-cresol. p-t-butylphenol, o-t-butylphenol and forcing agents, now improvers, mould release agents, 
p-octylphenol. antistatic agents and/or metal compounds and halogen 

Mixtures of these phenols may also be used. compounds as other flame-protective agents and addi- 

Thc following are therefore preferred Novolaks, tional anti-dripping agents and salts of sulphonic acids, 
without constituting limiutions: 65 The thermoplastic moulding compounds according 

Phcnol/formaldchydc Novolak, to the invention containing Components A), C), D), E) 

o-cresol/formaldehyde Novolak, and optionally B), thermoplastic polysulphones, ther- 

m-crcsol/formaldehyde Novolak, moplastic polyether sulphones, thermoplastic polyke- 
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tones, thermoplastic polyether ketones, thermoplastic roethylene as a dispersion and then coagulating and 

polyphenylene ethers and/or thennoplastic polyarylene working up the components together as a coprecipittte. 

sulphides as well as stabilizers, pigments, flow improv- V. Aramide fibres (Kevlar ® 29 of Dupont de Ne- 

ers, mould release agents, antistatic agents and/or metal mours, USA), 
compounds and halogen compounds as other name 5 vi. Tripbenyl phosphate. 

protective agents as well as other anti-dripping agents vil. Mixture of phosphoric acid bis-phenyl-2,4KJi. 

and salts of sulphomc acids are prepared by mixing the ((l.phenylethyl).phenyl) ester and phosphoric acid phe- 

components in known manner and melt compounding „yl-bis-((l-phenylethyl)-phcnyl) ester (see Example 2 of 

or melt extruding them at temperatures of from 200' to DE OS 39 40 927) v cAuupic ui 

^ers «tnTro?;j? wTfi"* '"''^ t "'^"^ '° V"'" Phosphoric acid ester of 2 mol of triphenyl- 

Ae^lmionrof ^. .^^v ^ T"* phosphate and mol of 4,4,-dihydroxydiphenylmeth,ie 

fufuS'^gL^SweTcTrSor^^^^^ (bisphenombytransestcrification. 

concentrating the solution mixtures by evaporation in Preparation 

conventional apparatus such as evaporation extruders. U ■yyoAn^ nn^^n^tT^ i. i u m-,-, r-. 

The individual components may ^mixed either sue „ ^'^'^ » ^ 1^^^^^ °'!^^"' 

cessively or simultaneS^ly in known manner, either at i'*^hZm ^H^li, 

about 20- C. (room temperature) or at an elevated tern- '"i ""^ ° ! """^^^f 

pcr^lurg magnesium chlonde are melted and then heated to 200* 

Tht present invention thus also relates to a process 20 ^' hours under a vacuum of 300 mbar in a 6^1iter 
for the preparation of thennoplastic polycarbonate A^^keq^^PPed with ac^ustable mushroom heating hcad» 
moulding compounds contoining Components A). C). ^^P^^ary and short Vigreux column with descending 
D), E) and optionally B). polysulphones. polyether ^^^ndenser. The stream of nitrogen introduced through 
sulphones. polyketoncs, polyether ketones, polyphenyl- capillary ensures thorough mixing. 66K2 g of prod- 
cne ethers and/or polyarylene sulphides and stabilizers, 25 «ct (OH number 590) arc then distUled off (7 mo! of 
pigments, flow improvers, mould release agents, antisia- Phenol: 658.7 g) m 4 hours via the column and con- 
tic agents and/or metal compounds and halogen com- ^^"^ ^^^^ * vacuum decreasing from 300 to 3 mbar 
pounds as other flame-protective agents and additional temperatures from 200' to 210* C. The product is 
anti^ripping agents and salts of sulphonic acids, cha- heated for one hour at 230* C. under a vacuum of 
ncterised in that the above components are mixed in ^ 

known manner and then melt compounded or melt After cooling, the reaction product is taken up in 5 

extruded in conventional apparatus at temperatures of of methylene chloride and washed free from chlo- 

from 200* C. to 330* C. or in that the solutions of the with water. After the methylene chloride solution 

above-mentioned components in suitable organic sol- ^ ^"ed over sodium sulphate, it is filtered and 

vents are mixed and the solvent mixtures are then con- concentrated by evaporation. The yield is 2296.0 

centrated by evaporation in suitable apparatus. g=98.7% of the theoretical yield. The product is resin- 

The moulding compounds according to the present ^^s. The phosphorus content is 9.2% (theoretical 9.3%) 

invention may be used for the production of moulded ^he OH number is 0. 

products of all types. In particular they may be used for IX. Phosphoric acid ester of 1 mol of triphcnylphos- 
the production of moulded articles by injection mould- ^ phate and 1 equivalent of Novolak (from p-cresol, nam- 
ing. Examples of moulded products which can be pro- bcr of nuclei about 5) by transesterification. 
duced include housing parts of all types, covering plates - 
for the building industry and parts for the motor vehicle Preparation 
industry. They are also used in the electrotechnical field 1,142.0 g (3.5 mol) of Triphenylphosphate, 839.3 g (7 
as they have excellent electrical properties. gram equivalents) of a Novolak of p-cresol and formal- 
Particle sizes always denote average particle diame- dehyde (OH number 468. number of nuclei about 5) and 
ters djo determined by ultracentrifuge measurements lO.Ogof magnesium chloride (0.09 mol) are melted and 
according to W. Scholtan et al, Kolloid-Z. u. 2. Poly- then heated for 0.5 hours at 200* C. under a vacuum of 
mere 250 (1972) 782 to 796. ^ 300 mbar in a 4.1iter flask equipped with adjustable 
EXAMPLES mushroom heating head* capillary and short Vigreux 

column with descending condenser. The stream of ni- 

A. Components Used trogen introduced through the capillary ensures thor- 

I. Aromatic polycarbonate of 100% by weight of mixing. 681.7 g of product (OH number 550) are 
bisphenol A having a relative viscosity, detemined in 55 distilled ofF (7 mol of phenol: 658.7 g) in 4 hours 
methylene chloride at 25* C. of 1.284 (0.5% by weight through the column and condenser under a vacuum 
solution). decreasing from 300 to 3 mbar and at temperatures from 

II. Thermoplastic polymer of styrene and acryloni- 200* to 210* C. The product is then heated for one hour 
trile having an acrylonitrile content of 29% by weight 210' C. under a vacuum of 3 mbar. 

and an average molecular weight of 60,000. 60 After cooling, the reaction product is taken up in 4 

III. ABS graft polymer of 50% by weight of a liters of methylene chloride and washed free from chlo- 
styrene/acrylonitrilc mixture (in the ratio of 72:28) on ride with water. After the methylene chloride solution 
50% by weight of particulate polybutadicne having an has been dehydrated with sodium sulphate it is filtered 
average particle diameter (dso) of 0.4 fim obtained by and concentrated by evaporation. The yield is 1304.7 
emulsion polymerisation. 65 g=98.6% of the theoretical yield. Softening begins at 

IV. The polymer according to III containing 10% by 141' C. on the Koflcr heating bench, the phosphorus 
weight of polytetrafluorocthylene, prepared by mixing content is 8.2% (theoretical 8.2%) and the OH number 
the ABS graft polymer as a latex and the polytetrafluo- is 0. 
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Preparation and Testing of the Moulding Compounds, 
Results 

The required componenU are mixed in a Banbury 
internal kncadcr (Pomini-Farrel company). Model BR 5 
(1.2 1) or Model OOC (3 I) at 230' to 240* C in the 
quantities shown in Table 1 (given in parts by weight) 
and worked up into a granulate. 

TABLE 1 



16 

nucleus, halogenated styrene or mixtures thereof 
and from 5 to 50% by weight of acrylonitrile, 
methacrylonitrilc, alkyi aery late, alkyi methac- 
rylate, maleic acid anhydride, N-substituted 
maleiimide, vinyl acetate or mixtures thereof 
and/or 

B.2) from 0 to 80 parts by weight of a thermoplastic 
polyalkylene terephthalate, 



Component 



Compopcctt lued (quintitio in % by wriahQ 

ABS Grtft polymer 
Component A Component B Component C tod polytetra- 

(Polycmrbonjtc) (Copolymer) (ABS graft polymer) fluorocthylene 
I. 11. III. IV. 



Component E 
aramidc 

VI. 



Component D 
phoiphoric add oter 



VII. vm. 



DC- 



Comparison 1 


70.0 


6,0 


n.o 




13.0 




Companion 2 


70.0 


6,0 


7.0 


4.0 


13.0 




Example 1 


70.0 


5,5 


II.O 


0.5 


13.0 




Example 2 


70,0 


2.5 


11.0 


0.5 


16.0 




Example 3 


70.0 


2.3 


11.0 


0.5 


16.0 


Example 4 


70.0 


2.5 


11.0 


0.5 




16.0 



The moulding compounds are extruded at 260* C. to 
form test samples (Apparatus: Werner Pfleiderer screw 
DKS 275, locking pressure 275 MP» screw diameter 56 
mm, length L/D-23/1) and subjected to the following 
tests and assessments: 
Impact strength according to DIN 43 543 (a^), 
heat distortion temperature according to DIN 53 460 
(Vicat B) 

Fire test according to the regulations of Underwriter 

Laboratories (UL 94). 
Assessment of dripping, 

Assessment of deformation on exposure to flame. 
Table 2 shows the test data obtained. 

TABLE 2 

Test dau 



25 



30 



C) from 1 to 25 parts by weight of a graft polymer 
prepared from 

C.l) 5 to 90 parts by weight of a mixture of: 
C.1.1) from 50 to 95% by weight of styrene. a- 
methylstyrcne. halogenated styrene. styrene al- 
kylated in the nucleus, methyl methacrylate or 
mixtures thereof and 
C.1.2) from 5 to 50% by weight of (meth)acryloni- 
trilc. methylmethacrylate, maleic acid anhy- 
dride. N-substituted maleiimide or mixtures 
thereof on 

C.2) from 10 to 95 parts by weight of a rubber 
having a glass temperature TG of ^ 10' C. 







Vicat B 




UL 94 Thickness of rod: 


Defonnation on 






•c. 


Dripping 


2 mm 


3 mm 


exposure to flame 


Comparison I 


n.b. 


90 


yes 


V-2 


V-2 


DO 


Comparison 2 


n.b. 


90 


no 


V-0 


V-O 


yes 


Example 1 


n.b. 


93 


no 


V-1 


V^ 


no 


Example 2 


n.b. 


91 


no 


V-l 


V-I 


no 


Example 3 


n.b. 


94 


no 


V-1 


v^ 


no 


Example 4 


n.b. 


130 


no 




v-l 


no 


*n.b. m not broken 



Tables 1 and 2 show that the moulding compounds 
according to the invention (Examples 1 to 4) containing 
an aromatic polyamide according to the invention as 
anti-dripping agent and phosphates of phenols, bisphc- 
nol and Novolak do not drip under the test for fire 50 
characteristics and the assessments according to UL94 
are V-1 and V-O for test samples 2 mm and 3 mm in 
thickness, respectively, i.e. the samples have good fire 
characteristics and undergo virtually no deformation on 
exposure to fire. By contrast, the comparison examples 55 
cither have distinctly poorer fu*e characteristics (Com- 
parison 1 drips and has a UL94 assessment of V2) or 
undergo deformation on exposure to fire. 

We claim: 

1. Thermoplastic polycarbonate moulding com- 60 
pounds containing 

A) from 40 to 90 parts by weight of a thermoplastic 
aromatic polycarbonate. 

B) from 0 to 80 parts by weight of a copolymer or 
polycondensate comprising 65 
B. 1) from 0 to 50 parts by weight of a thermoplastic 

copolymer of from 50 to 95% by weight of sty- 
rene, a-methylstyrene. styrene alkylated in. the 



D) from 1 to 30 parts by weight of phosphoric acid 
esters of phenols, bisphenols and/or polyphenols, 
and 

£) from 0.05 to 5 parts by weight of anti-dripping 
agents, 

in which the total weight of A + B+C-hD+E should 
add up to 100 parts by weight, characterised in that they 
contain, as anti-dripping agents E). aromatic polyam- 
ides or polyimidamides (aramides) in the form of fibres 
or powders or deposited on carriers. 

2. Moulding compounds according to claim 1. cha- 
racterised in that the aromatic polyamides/polyimida- 
mides contain more than 50% by weight of aromatic 
starting components. 

3. Moulding compounds according to claim 1, cha- 
racterised in that the aromatic polyamidc/polyimida- 
mides contain more than 85% by weight of aromatic 
starting components. 

4. Moulding compounds according to claim charac- 
terised in that the aromatic polyamide/polyimidamides 
are used as aramide fibres which arc optionally ground. 
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5. Moulding compounds according to claim 1, cha- 
racterised in that the aromatic polyamide/polyimida- 
mides arc used as powders as obtained from the synthe- 
sis of aromatic polyamide/polyimidamides by the inter- 
face process. 

6. Moulding compounds according to claim charac- 
terised in that the aromatic polyamide/polyimidamides 
are used in the form of deposits on surfaces of carriers. 

7. Moulding compounds according to claim 1, cha- 
racterised in that the aromatic polyamide/polyimida- 
mides are used in a flame protective combination to- 
gether with aromatic esters of phosphoric acid. 

8. Moulding compounds according to claim 1, cha- 
racterised in that the aromatic esters of phosphoric acid 15 
used correspond to Formulae (V) to (VIII) 
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RK R9 R>o and are identical or different aryl 
groups substituted with Ci-C4-alkyl or aryl 
groups, 

Ri2 denotes a single carbon/carbon bond, O, S, SO2. 
CO, CH2 or C(CH3)2 or a carbon atom to which 
the biradical cyclohexyl or 3,3,54rimethylcy- 
clohexyl groups are attached and 

m denotes integers from 0 to 10; 

■ 1 r ... ,.. -1 "™ 



O 
I 

O 

A. 



(V) 



o 

I 

p 

O (OR»5)2 



20 



wherein 

R>3 denotes hydrogen or alkyi having 1 to 8 carbon 

atoms, 
RJ4 denotes 



wherein R^ R5 and R* are identical or different and 
stand for C1-C20 hydrocarbon groups and at least two 
of the groups R^, R5 and R^ are substituted or unsubsti- 
tuted aryl groups; 



25 



"O 



(YD 30 





(ORl5)2 




35 



wherein 

R' denotes a direct bond or a CH2, 



CH 

I 

CH3 



CH3 

c 

I 

CH3 



40 



45 



Ri^denotes phenyl which may be substituted by alkyI 
having 1 to 4 carbon atoms, by aryl and/or by 
aralkyi, 

wherein, when m equals 0, n must be at least 1 and 
Ri^must be 



group, 

% is equal to 0 or I or 2 when y equals 1 or 

X equals 2 when y equals 2 
and the aromatic groups may also be substituted by 
Ci-Q-alkyI; 



50 




and when n equals 0, m must be at least 2 
and R'^must be 



55 



o r 

OR' 



O 
II 

O— P- 



(Vila) 



•ORi 



60 



I 

OR 



OR" 



(Vlfb) 



■0R9, 




65 



wherein 



and wherein m denotes an integer from 0 to 12 and 
n denotes an integer from 0 to 5, and the number of 
nuclei of the polyphenol molecule, i.e. the number 
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of benzene rings of Compound (VIII) without the 
groups R)3 to R13. is not higher than 12. 

9. Moulding compounds according to claim 1, in 
addition containing thermoplastic polysulphones, ther- 
moplastic polyether sulphones, thermoplastic polyke- 
tones, thermoplastic polyether ketones, thermoplastic 
polyphenylene ethers and/or thermoplastic polyarylene 
sulphides, stabilizers, pigments, flow improvers, mould 
release agents, antistatic agents and/or metal com- 
pounds and halogen compounds as other flame retar- 
dants, or other anti-dripping agents and salts of sul- 
phonic acids. 

10. A process for the preparation of the polycarbon- 
ate moulding compounds of claim 1, characterised in 
that Components A). C), D), E) and optionally B), 
thermoplastic polysulphones, thermoplastic polyether 
sulphones, thermoplastic polyketones, thermoplastic 
polyether ketones, thermoplastic polyphenylene ethers 
and/or thermoplastic polyarylene sulphides, stabilizers, 
pigments, fillers, reinforcing agents, flow improvers, 
mould release agents, antistatic agents and/or metal 
compounds and halogen compounds as other flame 
retardants or other an tid ripping agents and salts of sul- 
phonic acids are mixed together in known manner and 
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melt compounded or melt extruded at temperatures 
from 200* C. to 330* C. in conventional apparatus or in 
that the solutions of the given components mentioned 
above in suitable organic solvents are mixed together 
and the solution mixtures are concentrated by evapora- 
tion in conventional apparatus. 

11. A method of using the thermoplastic moulding 
compounds according to claim 1 wherein said thermo- 
plastic moulding compounds are subjected to moulding 
conditions so as to form moulded articles. 

12. Moulding compounds according to claim 7, 
wherein said aromatic esters of phosphoric acid are 
selected from the group consisting of phenyl esters, 
bisphenol esters and Novolak esters. 

13. Moulding compounds according to claim 8, 
wherein R'3 is methyl. 

14. Moulding compounds according to claim 8, 
wherein R^^ denotes phenyl which is substituted by a 
phenyl group. 

15. Moulding compounds according to claim 8, 
wherein Ri5 denotes phenyl which is substituted by an 
aralkyl group selected from the group consisting of a 
benzyl group or a 2-phenyl-cthyI group. 

• * * * • 
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